MATERIAL AND METHODS

Collection of samples
Twenty samples of millet grains were collected from different markets, (local stores), in Taiz Governorate, Yemen. The samples were put in clean polyethylene plastic bags and brought to the Mycological Laboratory and keep at 5ºC till fungal analysis.
Determination of moisture content (MC%)
The moisture content was estimated using the method described by Abdel-Hafez et al., (2014) and expressed as percentage of the dry-weight.
Germinability (Grain germination) test
Ten millet grains from each sample were first surface-sterilized by shaking in 2% sodium hypochloride solution for 5 minutes, rinsed three times by sterilized distilled water. Thereafter it was incubated at 25°C over a pad of moist sterile filter paper, then, placed in a sterile Petri dish for 7-10 days. The grain with healthy roots and plumules was counted and expressed as percentage according to the formula recommended by Gummert (2011). Germination percentage (GP) = Number of germinated seeds/total number of seeds x 100.
In Yemen, this is the first record on fungal diversity associated with millet grains. Grain-borne fungi were tested for NaOCl-treated and non-treated samples of millet grain collected from Taiz Governorate, Yemen using direct plate method on Czapek's (Cz) and Czapek's supplemented with 40% sucrose (Cz40S) agar media. A total of 48 species belonging to 20 genera were isolated. The highest count and number of genera and species were recorded in non-treated grains on Cz40S medium. This means that the majority of fungi associated with grains were osmotolerant/osmophilic. The highest frequencies were represented by Aspergillus flavus, A. niger aggregate, A. vadensis, Eurotium amstelodami, Pencillium duclauxii and Rhizopus stolonifer. Among 109 isolates screened for their ability to produce amylase enzyme, 81.65% could produce the enzyme, of which Aspergillus homomorphus (a new record in Egypt), Emericella nidulans, Fusarium oxysporum and Penicillium griseofulvum were the best producers. Hence, these fungi may cause degradation of cell walls and spoilage of grains. Moreover, it is important to determine which organisms might be associated with seeds and grains in storage causing quality loss through their growth and enzyme production. The early detection of these organisms is required to prevent their harmful effects.
Isolation and identification of fungi
The direct-plating technique was used to determine grain-borne fungi of millet. Czapek's (Cz) and Czapek's supplemented with 40% sucrose (Cz40S) agar media were used for isolation and identification of fungi. Two methods were used for isolation, grains were either placed directly on the surface of agar plate (non-treated) or surface-sterilized by 1% sodium-hypochlorite (NaOCl) (treated) (Pitt et al., 1992). Five grains from each sample were put on the surface of agar plate and four replicates were used. All plates were incubated at 28°C for 7 days and the developing fungi were counted, isolated, identified and calculated as colony forming units (CFUs) per 20 grains for each sample. Pure cultures were cultivated on appropriate media (Czapek´s agar, Czapek yeast autolysate agar and potato dextrose agar) and incubated at 28ºC for identification. Microscopic examination of preparations of the different fungal species stained with lactophenol cotton blue was carried out. To distinguish A. candidus from other members of Section Candidi especially A. tritici, the isolates were grown for 7 days as 3-point inoculations on Czapek yeast autolysate agar (CYA) at 37ºC. Aspergillus species were identified phenotypically using the standard media (e.g. Czapek agar, CYA and MEA at 25C and on CYA at 37C) as recommended by Raper and Fennell (1965) , Samson and Varga (2007) and Pitt and Hocking (2009) , whereas, Penicillium species using the standard methodology (3 media and 3 incubation temperatures) recommended by Pitt (1979) and Pitt and Hocking (2009) , Fusarium species using standard media and temperatures and following the keys and descriptions of Leslie and Summerell (2006) and Ismail et al., (2015) and for other genera following the descriptive and dichotomous keys of Ellis (1971); Domsch et al., (2007); Moubasher (1993) ; Pitt and Hocking (2009) . Moreover, a doubtful isolate related to Section Nigri was identified molecularly by DNA sequencing using ITS1 ((5' -TCC GTA GGT GAA CCT GCG G -3') and ITS4 (5'-TCC TCC GCT TAT TGA TAT GC -3') primers in SolGent company (Daejeon, Stouth Korea). The sequence obtained from the isolate was further analyzed using BLAST from the National Center of Biotechnology Information (NCBI) website and identified as Aspergillus homomorphus.
Screening for α-amylase production
One hundred and nine isolates of 44 fungal species related to 20 genera collected from millet grains were assayed for their ability to produce α-amylase enzyme according to the method of Bridge (1985) . Fungal isolates were cultured on modified Czapek's agar medium (starch, 30 g; NaNO3, 3 g; KH2PO4, 1.0 g; MgSO4.7H2O, 0.5 g; KCL, 0.5 g; FeSO4, 0.01 g; agar, 15 g and distilled water, 1000 ml). The medium was inoculated with fungal isolates and incubated at 28°C, then flooded with iodine solution (iodine, 0.2 ml; potassium iodide, 0.4 ml and distilled water, 100 ml). A clear zone around fungal growth indicated the production of amylase 
RESULTS AND DISCUSSION
Moisture contents (MC%)
The moisture contents (MC%) of all millet grain samples ranged from 9.4 -12.9%. Sample numbers 16 (from ALaamor village, Taiz, Yemen), 18 and 20 (from 26 September street, Taiz, Yemen) followed by no 19 (from 26 September street) and 17 (from ALaamor village) recorded the highest MC%, on contrast, samples numbers 1 and 2 (from Alshenany, , Taiz, Yemen) were the lowest in their moisture contents (Table 1) . When the moisture contents of seeds and grains are raised artificially, the seedand grain-borne fungi grow competitively to colonize and invade the seed. Several fungi could significantly increase their numbers at the different levels of moisture content. The degree of dominance among fungi differed according to the moisture level (Moubasher et al., 1980) . Abdel-Hafez et al., (2014) noticed that the moisture contents of cereal grains (maize and sorghum) ranged between 8.75 -16.76% in maize and 7.16 -13.63% in sorghum.
Germination capacity of millet grains
The results in Table ( 1) revealed that the percentage germination of 20 grain samples ranging between 50 -100% of the tested grains. In general, in most samples there is a reverse correlation between moisture content and germination ability of the grain; for example, samples Nos. 1, 3, 4, 5 with relatively low MC% (9.4-10.4%) showed the highest G% (90-100%). On contrast, samples Nos. 16, 18, 19, showed the lowest G% (50-70%), whereas, high moisture content enhance fungal growth on the grains. These results are in agreement with the finding of Moubasher et al. (1980) . They stated that under low moisture content, fungi cannot grow and invade peanut seeds with slight loss in germinability and the seeds fell off with increasing moisture content. Also, at high levels of relative humidity (92 -100% RH), the loss of germination capacity is serious and leads to complete mortality due to increasing in moisture contents of grains (Mazen et al., 1993).
Fungi recovered in the present investigation
A total of 48 species and one species variety belonging to 20 fungal genera were isolated and identified from both NaOCl-treated and non-treated millet grains on Czapek's (Cz) and Czapek's supplemented with 40% sucrose (Cz40S) agar at 28°C. There is a remarkably high incidence of diverse fungal contamination of the analyzed samples. The genera of highest occurrence and their respective number of species were Aspergillus (15 spp.) and Eurotium (5 spp.). The total viable counts of fungi in all samples were 67 and 103 CFUs/400 of treated grains on Cz and Cz40S respectively and 384 and 449 CFUs/400 of untreated grains on Cz and Cz40S respectively (Tables 2,3) ( Figure 1 ). Figure (1) showed that the highest total fungal count was recorded in non-treated grains on Cz40S medium (449), followed by that isolated on Cz (384 CFUs per 400 grains). Also the highest number of genera and species were detected in non-treated grains on Cz40S (33 species and 15 genera) (Figure 2 ). Isolates of A. candidus showed no growth on CYA at 37ºC and this differentiate it from A. tritici . 
Fungi isolated from NaOCl-treated grains
Twenty-two identified species + 1 species variety and 18 species appertaining to 11 and 9 genera were collected from NaOCl-treated millet grains on Cz and Cz40S at 28ºC respectively (Table 2) . On Cz agar medium, Aspergillus (5 species + 1 variety) was consistently the most frequent genus (50% of total samples) and had the highest percentage total counts (28.36% of total fungi). From the genus, A. flavus (20% of total samples and 10.45% of total fungi) and A. vadensis (20%, 5.97%) were the most common species. The remaining species were isolated in rarely from 5 -10% of total samples, matching collectively about 12% of total fungi. The runner-up is black sterile mycelia which represented 40% of total samples and 22.38% of total fungi, followed by Drechslera halodes (30% and 13.4%) and Curvularia (2 species, 25%, 11.94%). The remaining genera and their respective species were isolated in rare frequency (Table 2) . On Cz40S agar medium, Eurotium (4 spp.) and Aspergillus (5 spp.) recorded the highest frequencies (60% and 45% of total samples respectively), comprising 33.98% and 23.3% of total fungi respectively. Moderate and low frequencies were represented by black sterile mycelia (35% of total samples and 19.4% of total fungi), Cladosporium (25% and 5.83%) and Curvularia (15% and 8.74% (Table 3) . On Cz40S agar medium, Aspergillus (12 spp. + 1 var.) was recovered from all samples constituting 58.4% of total fungi. The most prevalent species were A. flavus (80% of total samples, 21.6% of total fungi), A. niger aggregate (55%, 9.8%) and A. vadensis (55%, 13.6%). The second higher incidence rate was Eurotium (80% of the samples and 29.65% of total fungi) and the commonest species was E. amstelodami (45%, 14.7%). The third common fungi on Cz40S were black sterile mycelia (30% of total samples and 2.23% of total fungi), followed by Penicillium (2 spp., 25% and 1.6% respectively). From Penicillium, P. duclauxii (15%, 1.11%) was the most common (Table 3) . (Tables 2,3) . Also the highest number of genera and species in grains, were detected in untreated grains on Cz40S (33 species and 15 genera) (Figure 2 ).This means that the majority of fungi associated with millet grains are either osmotolerant or osmophilic, thus, pearl millet grains have higher carbohydrate content (67.5 g/ 100 g) than maize (24.6 g/ 100 g) and the main sugar of the grain is sucrose 
